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&MDO OFFICE MEMORANDUM

Michigan Department of Transportation

DATE: May 1, 2001

TO: Region Enginears
Region Asociae Delivery Engineers
Region Congtruction Engineers
Resident/Project Engineers TSC Managers
Region Traffic Enginears

FROM: C. Thomas Maki
Chief Operations Officer

Gay D. Taylor
Chief Engineer/Deputy Director
Bureau of Highway Technica Services

SUBJECT: Bureau of Highway Ingtruction Memorandum 2001-07
Fed Veificaion of Bituminous Mix Design - Continuation of Filot Study for 2001
Construction Season

The purpose of this memorandum isto notify department staff and contractors of the current procedurefor
the fidd verification of bituminous mix design (test strip) avalable for the 2001construction season. The
attached procedurefor the Fdd Verificationof Mix Desgn has been modified by the MDOT/MAPA Mix
Design Procedures Committee.

Thisisacontinuationpilot study and isvoluntary for contractors for the 2001 construction season, withthe
approval of the project engineer. Theprocedureisapplicabletodl mixturetypesused onMDOT projects.
The contractor and project engineer will discuss the possihility of usng the test strip option at the pre-
construction mesting to dlow for adequate decision meking and planning. Whenever the procedure is
approved, it should be properly authorized through a contract modification.

Thefollowing are potential benefits of this new procedure.
. Verification of plant produced mixture (more representative) versus laboratory produced mixture.
. Minimizesinitid job mix formula changes during production.

The test strip should be located on the project site and will be paid at the contract unit price for the
bituminous mixtureused. If an offsitelocation isapproved by the project engineer, the cost of thetest strip
materid and paving operation will be at the contractor’s expense. Upon completion of the test strip, dl
paving shdl be suspended until dl verificationtesting iscompleted by MDOT. Materia used on the project
for Fdd Verification and accepted for mix design is subject to dl QC/QA, density, and other related
contract requirements. If used on the project, the tonnage of fidd verified mixture will beincluded in the
lot average of the firgt lot of materid for evauation, dong withthe three QA sublot samples. Unacceptable
materia shall be removed from the project at the contractor’ s expense.
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At their option contractors can gill submit samples to the Construction and Technology Divison for mix
design verification, as outlined in the Procedures Manual for Submitted, Express, and Super pave Mix

Design Processing.

If you have any questions or comments regarding this information, fed free to contact Mike Frankhouse

May 1, 2001

at 517-322-5672, Gary Mayes at 517-322-5668, or Scott Greene at 517-322-1184.
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FIELD VERIFICATION OF BITUMINOUSMIX DESIGN

Description

This procedure provides engineers in the regions with guiddinesfor usng the option of test strips for field
verification of mix desgns. If gpproved by the PE, contractors and MDOT region personne will gain
experience with this method of mix design verification.

The procedure includesa paper review of mix designs withreduced central |ab sample submission, leaving
verification of mix designsto take place in the field by a qudified MDOT regiond technician.

The contractor will dill be dlowed to submit amix design following the existing procedure outlined in the
Procedures Manud for Mix Design Processing.

Test Strip Production

Requirements

Approva by the PE of the test strip at the Pre-Construction medting.

A centrd laboratory paper reviewed mix design consstent with the requirements within this
document.

Notification of intent to pave test strip must be sent to the proj ect engineer and the TMI in writing
within five working days prior to the paving of the test strip.

The test drip will consst of 200-300 tons of plant produced mixture from the faclity that is
providing mixture for the project.

Thelocationand tonnage of the test strip must be approved by the project engineer. Thepreferred
location for the test strip will be on the project. If an offsite location is approved by the project
engineer, then the cogt of the test strip will be the responsibility of the contractor.

The width and congtruction methods of the test strip shdl be representative of the project paving
operation.

Samplesfor thefidd verificationwill be takenby MDOT per sonnel in accordance with MTM
324 Michigan Test Method for Sampling Bituminous Paving Mixtures from Behind Lay Down
Machine.

The contractor shall obtain belt samplesof the combined aggregate blend, whichindudesboththe
virgin aggregate and the RAP (if applicable), usng a method approved and witnessed by an
MDOT representative.



MDOT will have three days from the completion of sampling to perform dl field mixture
verification and density testing of the test strip. The Contractor will delay production paving until
the mix design is approved.

All fidd verified materid placed withinthe project limitswill fal under the QC/QA specia provision
for that project if accepted. Accepted materid will beincluded with the tonnage in thefirst lot of
the project. Materia placed on the project and rejected by the fidd verificationshdl be removed
at the contractors expense. Verified mix desgn materia will not be excluded from the contract
documents for acceptance and payment.

Only two test stripswill be alowed per mix design. If the contractor has not given at least 24 hours
notice of the cancellaionto performthe test strip onthe day agreed to by the project engineer and
the traveling mix ingpector, then that will count as one of the test strips for that mix design.

Mixture adjustments, supported by trid runs and test data, will be alowed prior to paving of the test strip.
No adjustmentsto the IMF will be made to the plant during the production of mixture for the
test strip.

Submitted mix designs reviewed by MDOT will not be consdered verified urtil the fidd verification
processis complete.

Tolerance Limitsfor MDOT Field Verification of Superpave Mix Designs

1.

Field Verified

. Theoreticd Maximum Specific Gravity + 0.019

. Air Voids+ 1.00% @ N design

. Compacted Specimen Height 115mm + 3mm.

. VFA must meet specification requirements.

. VMA mugt be + 1.2% of target vaue and above the minimum vaue for the mixture type.

. Soft Particle must meet minimum specification. [t will be picked when flagged by the paper
review.

. % Crushed and Angularity Index, fromthe belt samples of the combined aggregate blend,

or recovered combined aggregate sample fromthe ignitionfurnace must meet specification
requirements.

. Asphdlt content by an approved method + 0.3%.



Aggregate gradation must be within the control points, outside of the restricted zone or
meet contract requirements, and plotted on a 0.45 power chart. The fines to effective
agphdlt ratio of themixturemust be maintained within the range of the mixture specification.

2. Informational Tests

Thereghdl be aminmumof four corestakeninthe test tripwithan MDOT representative
present at the time of coring. A minimum of 75% of coresfrom thetest strip shadl be equa
to or greater than 92% of Theoretica Maximum Dendty. MDOT will choose the random
locations of each core withinthe test strip. The segment for coring shdl be no lessthan 25
feat in length.

Bdt samples of the combined aggregate blend, obtained by the contractor and witnessed
by an MDOT representative during the test strip production, will be submitted to Lansing
C&T for fine, coarse and #3 bulk gravity testing.

Superpave Test Strip Paper Review Requirements

MDOT Central Laboratory will have a minimum of four days for design review and mixture
testing prior to paving of thetest strip. Mix Designs submitted to the centra lab shal meet dl mixture
specifications. Samples submitted to the Centra Lab shdl be in accordance with the procedures manua
except as noted below.

Note:
Note:
Note:

All Mixture Samples are submitted at Optimum Asphalt Content.

Thisisonly for the full field verification option.

Mix Designs will be reviewed according to the tolerances that are located on page
26 of the Procedures Manual for Mix Design Processing.

1 Materials Required

1 - 2300 Gramsample of mixture. For Theoreticad Maximum specific Gravity.
2-(*) Gram samplesof mixture. For Compacted Bulk Specific Gravity.
1 —(5000) Gram Sample of combined aggregate blend.

Aggregate Wear Index (AWI) samples shdl be submitted to the central lab at |east one week prior to mix
design submittal. Thismay delay the tet drip verification if not submitted in atimely manner.

* The weight of the mix to compact to 115 mm height.

2. Documentation Required

Note:

Computer duplication of forms must follow MDOT formats.
Form 1855 - Superpave Bituminous Mix Design Communication.

Form 1923 - Sample Identification. Note: must be included in each sample package.
Form 1858 - Superpave Mix Design Summary Sheet.
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Form 1806 - Theoreticd Maximum Specific Gravity Workshest.

Form 1851 - Gyratory Compacted Bulk Specific Gravity Workshest.

Form 1862 - Superpave Mix Design Checklist.

Provide documentation of Quaity Control Testing of RAP Stockpiles. Thisincludes a
minmum of 3 Theoretica Maximum Specific Gravitiesperformed on stockpile. Note: only
if RAPisinduded in the mixture.

Combined gradation plotted on the 0.45 power gradation chart.

Mix Design Regresson Andyss.

Complete Superpave Worksheet from gyratory.

Full set of height data.

TSR Workshest

For conaultants, aletter fromthe contractor authorizing that you, the consultant, acts asthe
contractors agent bon mix design issues for the project.

Tolerance Limitsfor MDOT Fidd Verification of Marshall Mix Designs

1. Verified

Theoretical Maximum Specific Gravity +/- 0.019 from target.

Air Voids +/- 1.00 % of target.

Compacted Specimen volume 515cn?® +/- 8.

VMA mugt be * 1.2% of target value and above the minmumvaue for the mixturetype.

Soft Particle mugt meet minimum specification. [t will be picked when flagged by the paper
review.

% Crushed samples and Angularity Index, from belt samples of the combined aggregete
blend, or recovered combined aggregate sample from the ignition furnace must meet
minimum spedification.

Asphalt content by an approved method. + 0.3%

Aggregate gradationwithin desgn master gradationand be plotted ona0.45 power chart.
Fines to Asphdt Ratio, or Sand Ratio must be maintained per mixture requirements.

Informational Tests

Thereshdl be aminimumof four corestakeninthe test sripwithanMDOT representative
present at thetime of coring. A minimum of 75 % of cores from the Test Strip shdl be
equd to or greater than 92% of Theoreticd Maximum Dengty. MDOT will choose the
random locations of eachcorewithinthe test strip. The segment for coring shall benoless
than 25 feet in length.



Bt samples of the combined aggregate blend, obtained by the contractor and witnessed
by an MDOT representative during the test strip production, will be submitted to Lansing
C&T for fine, coarse and #8 bulk gravity testing.

Marshall Test Strip Paper Review Requirements

MDOT Central Laboratory will have a minimum of four days for design review and mixture
testing prior to paving of the test strip. Mix Designssubmitted to the Centra Lab shal meet al mixture
gpecifications. Samples submitted to the Centra Lab shdl be in accordance with the procedures manud
except as noted below.

Note:

Note:
Note:

All Mixture Samples to be submitted at Optimum Asphalt Content or at a point
closest to Optimum Asphalt Content .

Thisisonly for the full field verification option.

Mix Designs will be reviewed according to the tolerances that are located on page
26 of the Procedures Manual for Mix Design Processing.

Materials Required

1 - 5000 Gram Sample of mixture,
1 - 5000 Gram Samples of combined aggregates

Aggregate Wear Index (AWI) samples shdl be submitted to the central lab at |east one week prior to mix
design submittal. Thismay delay the tet dtrip verification if not submitted in atimely manner.

2.

Documentation Required

Note:

NogakwhE
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Computer duplication of forms must follow MDOT formats.

Form 1820 - Contractor Bituminous Mix Design Communicetion.

From 1923 - Submitted Mix Design Summary Shest.

Form 1822 - Marshal Mix Design Worksheet.

Form 1806 - Theoretica Maximum Specific Gravity.

Form 1813 - Submitted Mix Design Summary Shet.

Form 1849 - Bituminous Mix Design Checklis.

Provide documentationof Quality Control Testing of RAP Stockpiles. Note: Only if RAP
isusad in the mixture.

Combined gradation plotted on the 0.45 power gradation chart.

Mix Design Regresson Andyss.

For conaultants, aletter fromthe contractor authorizing that you, the consultant, actsasthe
contractors agent bon mix design issues for the project.



